
■t<iff>i) llii ijjjJlg «jteZuâJl mlnjJJ dluLp 1 1 qxuhj qjJ I 

gALUI jJ$k3j fiu*ajJ Atbdl 3>! I 



(ÎUitfîl )s»ju}l 




Ujjlj 4£utJ! uLjûjJÎSUf 



ÔjJlSHJLI 4_jJjJlÎI <^jL*-iîl £_<J j ***'"' Sh'W^i! *j ^JkLiJt! jji^Lajj pj-i ■ aallJ <LaL*JI ûjl^Vl O-LaS. Jl3j 

d"l iAia>j ^ *3 I ^— . t jJj^aJI ,jjj-<-u '"'I AtalLa >■ ' ÂjjJlv 4_Lqi.fi (__jJL_uï J^Sj < 4j_ujJ_l!I ^_oIj_l!I *.1_o _L_ 

ûj_j__=jJI (Ji_«j 4 j iUjJI 4 j i ^ 1, 1 j_uL*J.I ^jij-ûiA _L ÂjU-Ltl ëjjb Cxi-j^j / _"l ,IU" ^ ^II! 

L___ , l 

jjâljJI 4 j<iU!l ÂjJjJI c_»j_*iJ _-i^-LI (__jjJ_l!Ij __j àJI ç^-lLClU 4_aL»JI 4 i u , njj.1 j (J-«-*-îl cSJ--" (J-*-*- 1 

(j-ijjJlj ^_aLjp_iJ 4Jl^L__3_L<5 ùj Là b ÂjL^JJI _L_ ^jLaJLÎI ^Juk ^j_i__J i(J_w_!l (Jj--" '"'I ALa-ja 4___j__j _$jJI _-.Lg--îl 

à j , „l , „SM d"l a jj^^. i 3 à ^»o\^ t (JaaJI l_3_x__ILtl j_l___Ï 

'"'I jÙ* H ^-aljjJ (j-jjJl-JL <J1j1_Ù^____xJ'_ , I <J1j1_l_uL_uÎ 4__jjj 4_ujjJ_l!I 4_u_L>JI ^Ju_ ,JjL__ij 

(__ljL^JLI (_jLtx_L___l 4_l_Ll___ (JjL-JJ 4_)^J__ (__ Le ^^Jll (__JjJl_JI j__=lj_a _L_ 4_UjJllj 4_Ut_5__oJI ûj^JvVl 

.^LjjJI I jy! 4_aj>UI 

t ^>jr?t"tl _y3 jJ-><J --> mjja (_jjJl_olj i 4_aj^iJI 4jjj)j___JI (__IjL^JLI _Lu_sG _L_ j._IùL_a _)^~ i Çt Q ■ ""' (jï j 
.(__ljL^Jll ^ Jui (— )L ull^al 4_jjLc£. ^«uiJiJ (JL=xjIùVl j d)l Ltjia!Ltl j cIsLujJlIÎL 4ULCli-uVLj 



4_Lia_iu.il 2j_^>-Vl <__ Ljj^H^xJI ) 4 Lg_a _L 4_j__uL_uVl <__ljLg_,l <_JjJi_LLI (— )l __-_-l _,!! Â-^lL>JI i__Jl$_ 

'"'I j''Jj j ?"'^~' t^l (jr --- ' ^-£9^4"" -SJ-ï-îl j (J^LlSJI isj-gjvîj ^Lj^L___JI ^-1 J_à-"i > ni _ T lc Ij-i-j- (JJJ=lj _jîj ( <LjjjJ.I j 

.4_ùj^_____!"_ , l £_L__LÎI (__-L_=jj_ij l_L_ 4__jj_L_ _t -£1 MJ^di 

_)__a '"'I /'J^" 1 ""- 1 t^H 4 1, 4j inL-uVl <__ljL_gJ,l j—LiàZiJ 4__aj}Lîl <__ljL_gJ,l Le <L_LL__»J'I 0_L_<_ 

jL^jv j-lj-à-" tu! (jr lc Â-Ld>L>JI <— jt I j tjj, I loJLIIj lLÎ}L_<-uV| e^LLsj 4_jjJuJI .SJljlÎI j Â-jgL^aJI ^1 jLseTi_ml 

.Âjigtl 4_a}L_a]L 2uus\J^\ cjIjL^JLI c-ijjûJI cjIjL^JLI ojui iaL^VL 4_jjj^=xJVl jJsl jjJI 



4_Cj^a 4_J_ujJ_! Uâ> 544^4.^1 



107 


4jji 1 itl v l • tl ^.1,1 ^-" , ,.l 4 i A i^— ij ^ ». i <^Stl » *l tl i,„l ,„ï l<- <p r . t jSM X , t-s^j tl 


52 




90 


2 i\ j^"<^-| tVl J )»\\ jj ..1 .^J •J^»-*-'* |<- ;J^jl ^ • 4 "11" tl À. t-^J tl 


100 


l ,j t lj l^jlj" tljltl J i . If- Jjjjl /»*» • 4» (Ijtl ï. 1-s.jtl 


140 


2 1 l^"<^— 1 tVl 2 U ; ,", tl <%l . t^-" , „l l ;J^jl * 4 . fll -^.tl Â. t-».J tl 


55 


2 1 l^"<^— 1 t| jMj N ^ l «| . 1*- ;J_>jl 1* * 4 / .. \\ , ,A\ Â. t-S^J tl 



.tvifflo ll LUjiiJIg .cvinl l pilnlll nnlnll fini ni g q 1 1 
jALUl >JjJaJj fruiAÏl 2uUll SjtaVt 



* ** **-* 

j-lîl ( jr -l-C- 4 1 t-gallXI 4_jj^Ili=xJVl jjl jJlJI ( jr -l-C- (— âj-sûJI i-Liijj^j ûjL^-a 4jI m^alj <_jjJlJ11I (_ijjJ_Iu tiUjij 
tiiJj_=3j t isjJsl J_îl ^_ ûjL Ll diljLîiîlj S J 4T~^ ^Liaj»» 4-2jj^j diLajLSJLI 4 -é^é^ 3 J ' ■ < ^— j 1 I j ^gjl j^Jlj 

iiJLÎji_=i J i 4_jjj^1L^xJ V I 4 LaJ îùJI ^1 Jiir" i ni 4 La i ul Â-La-mj^o <LjJj^l!=xJI j_jl J.S (J-«-C. «jL^-* 5 < -r l J^ 1 -^'' ' ^ • u^=>\ 

£_LaJLÎI (_i_i£=jj5 <_jjJlJ11I ' il .1 <_£LÎJl-=jj (_£jJl_l!I (JjjJl_ÎI ^Ijiir" i nL) «LjvjJJI çtuj_^><j 4_Sj^L3J (joil 3e-l!l 

(J_«JtJ 2j_iiL>. ;JJ^"~ '"'^ _^JLÎLj L^»-L3eJjj JaJa-âe-ll (jyic êJi^a^LI j 4.-jjj^1^x]VI jjI jJlÎLj 4_^aL>JI 4_jjj^lL^x]Vl 

. LfcjL-LiiJ J ûjj! jJI (J-ià-iTuTLl ^aj^Lîl (J^LlSJI 



100 ^jiij^jijUij^ijUi 

140 ijjj^Ii!=xJVl 4_La_uIùJI a\ Jl3cIL-uLj ^jjjL«j : 4_txi-<3L>iJI 2 Juv jJI .2 

55 4_jjj^l!=iJVl jjljjJI eLjùl (jJjL<Û :4^uJiLxlÎI ûjcvjjl .3 



295 = ^UJi^fJii 



ij^i crJI^Jt 

.^Jl jjJI CT ic ÂJLalU jjI jjJI (jt Li i_àjjLi]l Cy l£. Ij^lâ t_>jJLHI jj^-ij jî • 

fi 

■ Î^=j-U j^l jjJI Cy ig- t-àj-«2ll Cy le. Ij-Stâ <— ijJûll Ù3^=^ (jî * 



100 : SJL^I ^>jl& ^LoV *Jà^il,l ojà^JI 
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Electric Résistance 2Uâb>#! ûUjLEil 

4 ajLSJLL (jr a i-uj ij-ui L>J I 0j iij till caJI jl (J i^sjJLI âjlj-^». <L^>.j.i £-L_à3jV 4_SLjIb <— >l '>jj"^— .WI <Lcj uj 

. Résistance _Jî J 

4_jaLiaJI (j—a J— c_xj_ujI1j !l J 4 jjI jj âj— -il-S .'J^^""" 1 ^ J^P-" JJJ - * 0 4_jaLcj & 

(jlie mJI ^_ ûjIj_jv jï jj_jji,l ^_ 4_^jjjv jï (^Ljj^J^xJI < ^ 1 1 £_ ^IÏL^j ». 3jj_ia ^ Le 4_jjLj^J=lJI 

ûj— sl-S jjj_tl Jl_lC (^Ljj^^lJI jLûJI I g-A^^Lj Cr* - " ÂjÙLaJLI ( _ 7 Jk L^jLj ^â-à-Jj-*^ I càaj| i 1 'J .^Lj^!=xJI 

j^SjJj Ohm (^UVl ç«J L»JI J I 4_l_i.uJ jVl (jr «_ulJ (Jjll—jjs (S JlJV- Â-ljl Jj • Il <La jLSJLI 4_Q_lâ (jJlLûJ 

4Ljj_Jb><jVl i_3jj^»<JLj diLajLSJLI <— iLI—ma» â— 4_ajLjLclî j_j3j_i j O ^*i_l3^L1 I j^ajJLj 4_aL2i,l (juil—jjà i> J^jvjJ 

• Rj^W 

3 .S La (j-a 4 <* j ' ' ^> a (jr iij.4_n T LSj| ÂjjLj 4j3jLSJLl_) (jr «_i-uj £\j-"-^ I Juij j-l<TÛ V L$ILa_i£ j : ÂIuLj <LajLiLa . 1 

. (di.xalj.Li.uJI) i_âj^>JI û^L*j ù LtaJLa p jj e —~ i j « Il l!Î^L<jiÎ ,j^s j| (jjjjJ=x]l 
4_ajLflJJ 4_n_i2 ^_ p i *»•" 1 1 Liîj_?e-La ^Iji -S tiJLÎi j j j_àjjj I j**< <y ^ j : ûjjjtlLa <La jLiLa .2 

ùjjj ^-^"'^ 3 (J-?=-'- u .l I j jj^IjJI ûj^jvî ^_ (Jls j i aaJI ^LLLa âj-Ltll I CjLajLSJLI j g lLI (j^sj 4 Jj I La 1 1 
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I j_=xjij 4_i!Lïi]l 4_ajLHi1 Jljj ^1 ualLa 4_jjLlî1 4_ajLSil ÂjL^JJ 4_jjLi!1 4_ajLSil ÂjI Jl±j àLualLa J jVl 4_ajLSil 



HWV VA — VW 




C3 (_yig ÂjjLaZLa I jl^j R 1, R 2 , R3 C^LajLâ^a Cj^lI iiJLL& a^Lcî J^- 1 iSJI 

: ( _ 3 -4 Rt Â-àjLi-aJI êjjl jJl 2_ 4_JL=JI 4_ajLSil 

R t = Ri + R 2 + R3 



V t = V 1 + V 2 + V 3 



: (Pistil ^£ ûUjLâlI Jjua>3 j<îl^- 

:1 JLfc 

^1 jlîl ^yic Ltjts 4-Lualtl 4_l!Li!I cjLsjLîLJlÎ 5_ti=aJI 4_^jUUl u.m> I 

a, r 2 = 70 a, r 3 = ioo a, r 4 = 120 q. r x = 30 

R t = Ri + R 2 + R 3 + R 4 = 30 + 70 + 100 + 120 = 320 Q 

^jl^Ul^ûUjLâ* .2 



A/W 
A/W 



A/W 



-5- 




1 



R t 



1 

Ri 



+ 



1 

R 2 



+ 



1 

R 3 



^Lqjv (jyig- Lj L-u!L a (j^^jj Jl^jJI .1 
.4_tC.j_àJI (JliljLpJI ^AJtA (_£jL_uj (jy i=xJI jLp-îl J I j"' t_j-m>- CjLajLSil (jyic îj-5ejJ Çy^ 3 ^ ^jL_j2-Jl .2 

t^jljlîl (jlc 4 1 1 aj U 4_i]Li!1 4*_>jVl ÙIiLjjLLJLÎ 4_iL=lJ1 4_ajLSil UluaI :2 JLlo 



R! = 50Q R 2 = 90Q R 3 = 150 Q 



R4 = 450 Q 



1 


1 


+ 


1 


+ 


1 


R t 


Ri 


R 2 


R 3 


l 


1 


+ 


1 


+ 


1 


R t 


50 


90 


150 



+ 



+ 



R t 



9+5+3+1 
450 



1_ 

R4 

1_ 

450 
18 
450 



450 
18 



R t = 25 Q 

.4_ûjL-uJI ûjjIjJL 4_ajLiLa (Jâï (j-a jjuus] 4_jl=xJI 4_ajL2i,l (j| i Là >-^i ' 
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R^jLsii X I jLpil 



ûjjIjJL jLil jLp-îl o-"L^ ûJjvj A j-u^aVl 



V o^Jl 



V (jji 



HWWWHA/V 




R t = R| + R2 "l" R3 "l" R4 

R t = 10 + 20 + 30 + 50 = 110 Q 
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R 



I = 



220 
110 



= 2 A 



t2 JLï* 



AAAr 



AAAr 

AAAr 
AAAr 



uS^I_j^jl>UI_j^l>Ul^jl_jj ûLûjjiSJVlûLuLiilij^ Uj^li^UMuJISj^-VlûLjûjji^j 



1 



1 



R t 
1 



Ri 
1 



R t 
R t 



+ 



+ 



l 



R 2 
1 



10 20 

6 + 3+2+1 
60 



+ 



+ 



1 



R 3 
1 



30 



+ 



+ 



1 



R4 
1 



12 



60 
60 



60 



12 

R t = 5 Q 



44^î 



220 



J4- 



LUI 



:3jLi4 

IjLiî! ^j^stA (jjlâ (jylc (J^a jLiî! sjLii c <.u±>. I ^L-tJI (Jim '2— 

: >J1 



22j_u-aî 




220 




Ri jl 


le jLûJI c jLu 




10 




1 1 j^usî 




220 




R 2 j, 


le jLûJI ï jui 




20 




7-33 




220 




R 3 JL 






30 




3.67 




220 




R4 Jl 


le jLûJI « Jl^Îù 




60 





44 = 3.67 + 7.33 + 11+ 22 =^=J1jLôJU. 
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o 


. s jj! j 4. La jLlx ïUji (j-uLii : jjj*£Jt 


o 


. Lr JljSll^k.L 9 Ri,R 2 LajLill^Lji: ûlliîl jJ>»IÎI 


o 


■ tyJljSÎI <^ SI. .Via (Ri , R 2 , R 3 )CiL. J Là 9 £àtë L> < l Ljâ: JjljJI jJ>»IÎI 


o 


.^Ijpjl ^k. îl.^o (Rl , R 2 , R 3 , R 4 ) oLajLLa ^jî^Li: J^L&I jJ>»IÎI 


o 


.LajLâiL jUI jLjjII L*j^ : 4><^LuJ( jjj^U! 


o 


.jl^»JI J^ia jL^jI : £JLuJI jj^DI 


o 


^Ijj]! (^lc Ljuo ^"l.^."!.! Ri , R 2 à^J^I c^- J^^aJI (JL^ 3 j*L^t di>*^' 


o 


. (ijlj^l U M- Ri , R 2 LajLlil (j^Ljâ : jwtlîl jJ>*tft 


o 


.. ^jljnJI ^4 1,^,1! (Ri , R 2 , R 3 ) oLajLXaoM^^LitjiWI jJ>»IÎI 


o 




o 




o 


pbV. ,„l lL 5j!j-t! 0 lr 21 ,^-,U ^IjjJ! 2_ jl^J! jps jUoI : >ik &l£î! jJ>wîl. 


o 




o 




o 




o 




o 


• lijlp 1 er 1 ^ ^ai* oL^jLLaj ^jjÎ ^ j^=Jl ^ :>àfi >l£îl jJ>*IJI 


o 


2-^jJLl j^Ijjl!! ^-oLajUolî 4 J^JI U^J! jUoI : jÀù Ji-Llîl jJ>Û)l 


o 


i^jJLI ^IjJlI! J^j3: < j^>à*)l jJ>Û)l 


o 




o 




o 


. j^i ^ oi jj 4- îi huj\ jUoi î jjj^*iijûit^ijj>«ïii 


o 




o 
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- 11 - 
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1 J^lA JL 

^LiJI jL^>. jil jlt. îj^l .6 
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(_l!}L<-uî Âj'j-c _(_jjL>o <LvjJ . (_ T A^J (jlalj^Vl ^JuiHa (_>"Ll2 
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(j^L^JI jL^>. jil jlt. îjll .6 















Ri kjli*! 































- 15- 



tiJ^L<jiî Âj'j-c _<_jjL>iJ <LvjJ . (jt JûLcj (j^lj^-Vl JJuLla (j-uLjâ jL^- 

(Jjjlojj liJ^Lm] ^L»jÂjI LL«jJL*-« ^jLLajLiLa 



o 



AAA/ VW 



3 J£i 
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. ( j à LaaJI Jiic j_LÙJ_tl J ) (j^LjÂJI ^■itë'* 1 .' ^ -4 

(j^L^JI jL^>. jil jlc îj^l .6 





























R 2 kjliil 
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.(_l!}L<-uî - <— ijL>«J . (jt JjLcj jj^lj^J^l ^JuiHa (J-uLj^ 



4 JS^ 



<i> 



A/W 



A/W 
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(j^L^JI jL^>. jil jlt. îjll .6 



R t — R| + R2 "I" Rj 















Ri 2ujQil 














R 2 ÎUiUil 














R 3 ÎUjQil 
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^1$!)! Âkal« ( R x , R 2 , R3 , R4 )ûUjLwgjjî jfL^t j^LitJ! jJ>u)l 

. dJ^L<jiî ÂjIj-c . (_jjL>o 4jv jj . (jt JdLcj .SJmlLa j^-ô^ 

sÏUJLBIJ^JIûI^jij! Lu R 2 , R 3 , R 4 Ri , ûUjtfltftà j«Lûi 



AA/V 



A/W 





5J& 
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. 3. , b **' La S ' 1 1 (jyic (J^LlSJI jL^>- ^j-j-Ls .5 

(j^L^JI jL^>. jil jlt. îjll .6 



R t — R| + R_2 "l" R3 "l" R4 















Ri kjtfil 














R2 














R 3 Ibjtfil 














R4 ^jUii 
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I = V / R 



6 JS^ 



A/W 



R=470K 
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V = I * R 



A/W 
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Rx — Rj + R2 

V = I*R 



A/W 



A/W 



8 jSi 















R : ÏUjIii! 














R 2 2t*jUil 
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<_l!}L<-uï 4jIj_c . <_jjL>iJ 4jv . (J^LlSJI _S JuiHa (jjjLjà jL$^- 



o 



O 



A/W 

9 JSi 



O 




25 



9 J^UL 

^LiJI jL^>. jil jlt. îj^l .6 



1/ R t =1/Ri + 1/ R 2 















Ri ÏUiUil 














r 2 ïAjtfii 
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.jLû jJuLaa^a . (_jjL>j 4jv . (jt JDLcj (^^Ij^Vl .SJl*IL« (J^LjS jL^>- 



o 



1 — vw 



A/W 



A/W 

10 JSà 









- i 


I 




• 







27 



10 J^lA JL 

.(j^L^JI jL^ îjJàl .6 



1/R t = 1/Ri + 1/R 2 +1/R 3 















Ri ÎUjtfi! 














R 2 ÎUiUil 














R 3 Ibjttil 































-28- 



a JljJljv CjLajLSJLI .3 



R t 



Ri 



+ 



1_ 

R9 



I t = V / R t 



fi 



A/W 



AAAr 



11 



29 



11 = V / Ri 

1 2 = V / R 2 

1 3 = V / R 3 



AA/V 

A/W 
A/W 



12 jsa 





























R 2 ^UiUil 














R 3 ZtjUIl 
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220 Lc^_La (J^ 3 CjLajLiLa Cj^Ij 



V^A 



l/R, = 1/Ri + 1/R 2 +1/R 3 
V = I « R 



A/W 



A/W 



■ 13 



AL 















R^jLâîl 














R 2 ÎUjliil 














R 3 2UjL2JI 

















31 





























2* 



. <_JjL>0 4jVjJ . (jt JD|_CJ (j^lj^Vl .SJl*IL« (j^iLjjà jL^>- 

.(J-u^a dJ^Lmï - CjJ^â 1.5 ÂjjLLij 




14 jsiï 
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. 14 j^a jl 
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. <_jjL>j 4jvjJ . (jt JDLcj (j^lj^Vl .SJuLLa (J^LjS jL^>- 





34 




.15 J^lA JL 
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. . (_JjL>iJ . (JT JjL«J (^^Ij^Vl ^JUlUa (j-uLjjâ 



O 



16 JS£ 
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. <_jjL>ij 4jvjJ . (jt JdLcj (^I^Ij^Vl .SJmlLd (J^LjS jL^>- 

(J-li^3 ^3 tiJ^L<jiï . oJ^â 1 .5 (jiiLjjLLaj 




17 JS^ 





38 




.17 J^lA JL 

.(jjiLÂÎI jL^>- -il Jlc îjjàl .4 
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. . <_JjL>iJ 4JV . (jt JD|_CJ jj^>\j2.^\ JJULla (j^iLjjâ 



1.5 v 



1.5 v 




18 J£û 






. 18 j^i JL 



- 41 - 



19 JSâ 



42 



R 



. tiJ^L<jlï Âjlj_C . <_JjL>iJ jj . (JjjLlSJI _SJl*IuJ (jjiLjjâ jL^>- 




11 



AA/V 



20 JS3 

20 

. jL$j>JI iLa i ' ^> ? (_jiaju uLtflJI jl ga. ^_jJa 

( j A.^tl J_Lc j.tijj.l J ) (j-uLj-SJI jL^>- J**'.' -4 

.(JjL2_Î1 jl $y jljLC îjJàl .6 







































































3f 



43 



tiJ^L<jiï ÂjIj^i <_jjL>ij 4jv . (J^LlSJI jjuLla (j^Ljja jL$^- 




AAA/ — 1 



-vw< 



21 JSi 

( j à - aaJI Jiic j_iIûjJll J ) (j-uLj-ÀÎI J^î* j**'.' -4 

(JjjLàÎI jl $y jIJlc îjJâl .6 















Ri îujliil 




























R 3 AsjLiil 














R 4 4«jUil 

















44 



<_l!^L<-uï ÂjIj^i _ <_jjL>o 4jvjJ . (J^LlSJI IJjCua (j^Ljà jL^>- 



O- 




AA/V 



22jSâ 

22 a il, 

,j^L2JI jL^v jIjlc îjJal .6 



45 












































1x3 MjlûV 




























R 5 3t.jtfll 































- 46- 



1 

T 



<J 1 



** ** *• 

.^j^ciIùJI 4ju-u j-a Loj-La LjjjiLIj (. i i iiLuj (j^Aj (J-»^5 J-U 4jvLlxl« . 1 
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( 21 ) jj>£ 
Segment 7jjl>â j^Jl ûIj 




— 9V 











/ / 

u 






J WV^ 








j > 



21 
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. HCQdiLajLiLa 8 JiJlC .1 

.9v âjjLUj -3 



7 Segment 
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( 22 ) jj>i> 
Segment 7^l>w^JlûG 
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. lîCQ^LajLLo 8 JiJlC .1 

.9v âjjLUj -3 



7 Segment 
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( 23 ) jj>i> 
Segment 7^l>w^JlûG 




— 9V 









— £ VW- 


/ / 
/ / 




jy wv 










J 1 
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AMI ) HI •-. 




. 1K,Q dlLajLLo 8 JiJlC .1 

.9v âjjLUj -3 



7 Segment ^lj-<i mtl tiili jL^làVi sj^j ^ 9 j-u^> ^ «jl^ ^^ic <-àjjtiî! 
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( 24 )jj>£ 
Segment 7^l>w^JlûG 




9V 




24 
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lKiQ (JliLajlJLa 8 JJlC .1 

.9v ÂjjLi^i .3 



7 Segment ^si .jA j-^ji cil j jL^Vi 
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( 25 ) jj>*J 
I4ULSJ jL^àVl SJb-j 3*Là| 3 >Jb 
7 Segment ^!>w jWiûij 

jj 4 qj| >j ' 11 ûj-jl JlJL <Jljl_a^L*JI JoLSj (J-Li^3 "r 1 -?^ LgJ-aL=iJ jL^JàVl 2 Juv J jL^JàV 

4_a}L*JI û^Lt-àV JjJj-LlI ^1 "irtU jal Jiir" 1 ni ^— 1 0 Ij ON £_ lia j-îl < jr -lLc (J-*-f J-îl J (Jj^SjIÎI ^Llila J^" 3 J __jLtJ-îl 

.Âj^_iÏiaJI 




1 



— 9V 




f-^AAAr L7 0 -AWr 

ci 



25 
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lKiQ (JliLajlJLa 8 JJlC .1 

.9v ÂjjLi^i .3 



7 Segment j_à j-^ji ciii jUlàVi 
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( 26 ) 

ujujLu ^l>*14! jL2! JJ^J S^b 



. 4-4^ Q_Ja-ài»ij I I <\\^—> -S-Sp-Î' -^4>i 




1K : 8 ohms 



26 JSà 



.0.05MF,±^ .4 
.3v âjjLUj -6 

. 47KX? 4_ajLiLa .8 

.2SC945 Ji i^i^ .10 



. Â^.L*tu . 1 

0.1MF, ^« .3 

.(Jjjlû <_l!}L<-uï . 1 1 
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( 27 ) Jj>0)! 



1K : 8 OHMs 




27 JS^ 



.jiljla jj^ljLs 0.1 lJî!l=xa .4 

. 2SC945 jjwpl ^ .6 
IOOMF^Im,^, -a^ c .8 

.4_jjjjia 4_ajLLa .10 
.(J-Lca ^3 dJ^Lmï .12 



.Âl.Uu . 1 

. Q.Q5MF < 

. lICQ^LajlJLd .7 
.ÎOOK&^LL* .9 

. 3v â^LLj .11 



- 112- 



- 113- 



( 28 ) 



lj j^j i njj-ll^J ^ Jls-"i i h ) < ij-jj-a (j_ a (jj ^— '"" j j à i ta « 1 1 ^jLLa il) j_ i^s Jl_jJ^jj ûjjl Ji_îl ^J_& £3 

4_jjj_tiaJI 4_ajL2i,l (jyic càaJI ÂjâLLaJI i Laj S i J_lcj aj-iATlI I 4_ajL2i,l Jjj^la C)j i ^> îl iLa-j^Ia ^ ^— — i lj 

^1 Jiir" i nV tiJLÎjij 4JLI intl êjjl jJI (Jj_Laï l_Lii LaJI Jl_lÎjjJ 4_j_LajJI c jJU (j| ÂJbl— mil isjJsl JlJI j ûjjI JlÎI 

-05 .05 




28 



.^J^ta ' à-La .2 

0.01MF., .4 
.j^i^j^i^ .6 
470MF^Lu4^ « ^« .8 

. 1ÏCQ 4_ajlJLa .10 
.(J-u-a ^3 liJ^Lmî .12 



.Âl.Uu . 1 

J 1 £l£ j (J-t-a J ^LliLa .2 

0.05MF ^ii^a 2 ^ .5 

.4_jjjjia 4_aj|JLa .7 
.lOKf^Lla .9 

.9vâ^LL^ .11 
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.50KiO ÛJ_L»IL<3 <LajLiL<J .13 
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( 29 ) Jj>0)! 

IjJ! 



10 



an 

(S 




SB 



- M + 



0.1 




1K : 8 OHMs 



9V 




SOK 



29 



■0.1MF, ^ « .6 

. 10ÎLQ 4_ajLiL« .8 

. .10 



100MF 



.50KiO ûj_iJlL« . 12 



.4-c.Lk-u . 1 

J , ^'Olj J i J ^1 j A ^ .3 
.jjluUpl^J .5 

IQMF^Ll^ , ^ a .1 
.202KO^jL^ .9 
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( 30 ) &>«2N 

ON ^ 

. aXsj^uA\ lllljl J < Il <JLJ^1^3 4-LlTuJ Lj^us l il S ^JLlJLjJ 




30 JS^fi 



.(Jjja^s ' à La .2 

.0.05MF , ^ « .4 

4.7KiQ 4_ajLia .8 
. 1 KiQ 4_a jlJLa . 1 0 
.220KiQ 4_ajlJLa .12 

.(_Lu^>3 tiJ^L^Î .14 



.4-C.Lkji . 1 

■Q.1MR ^« .3 

.jjILtxijj_ilj3 2 JJlc .5 

• J ts>'°ij iS us 3 ^^-^ -7 
.50K£;UjLl. .9 
.10MF ^U^, ^ ..11 
.3vâjjLLj .13 
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( 31 )Jj>u)I 

XR-2 (j?- 1 ^— IjHj I ^jj J-*^ 1 ^^ 1 J ' ^ ' *3jJ 'j^P JJ-^J XRj (Jj^' J IjHj I 

Le (J_4.su XR| <Jj^' j^TLi.uj'j- 1 IjHJ I ^j-^ o lj (J-Li—iTuj (*^ l - c - 4 ÏL>. ^_ (jj XR| j^Ti-i.ujj-1 IjHJ I (jL-â 

Ji^àil ^lill ^Loil 




31J& 



.3v âjjLUj .2 
.IOO^jLs^ .4 
.4. 71^^11* .6 

.(^jjLà (jyjLjj 2 .SJlC .8 
.j^^jùs ^LliLa .10 



2SC945jjicujijjij3 2 jjlc .3 

. 10KiQ4_ajlJLa .5 
.220iQ 4_ajLiLa .7 

.47^^11* .9 

.^yjjjLà ^LLLa . 1 1 
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( 32 ) Jj>u)! 
3 nul mfîl^Jlx £Lu* 

jjjJLLj 4_! jL-llU L^HajlJLa ^j^J àselb ^J-S3 L^jLâ 4_jjj_xiaJI 4_ojLûJll (jylc jjiaJI i Laj S i J_lc 

^gj" i n a jL-jjLTelu 3j-l<Ti_1 I 4_ajLSJLI ^J_23j liai! ^_iTu.U ^^1— llÎI r^, < ïaj (^LlîLj 4_c=jL>JI ûjJsIJlJI (J_«JLlà 



CûS 




— _ 9 V 



32J& 



.4_<u=iLv ' âJ a .2 . LED rj tiaiî li^cL (jyjLjj .1 

.9V ÂjjLLsj .4 .JpJ-La ^llà-a .3 

. (yLù 2 .6 .2SC945jjWjiplj3 .5 

. 1 OKiQ 4_«jlJLa .8 .50KiO 2j_JLLa 4_«jlJLa .7 

4_Jl>. .10 .2SC945 jjimjptj^ .9 

■ J-u^a dJ^L-uî .12 . 1K<Q 4_ajLiLa .11 
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( 33 ) Jj>u)! 

4_a jLSil Jj-jj-La (j_c 4_j p ^— i -»■" 11 çtùlj j-îl Cj j-LgaJI jj i u a 2 jLjjj ^ J-23j I g-t^ <_J j_Cj.Jll j-J-C <JLib.Sp_îl ,j_a 
(j_a Jlj^j Lo-d 3 ■ èaAâe t t I djl^^pjl j_i_l=ïIL> ^J-Sj L^jï I 4-C.Lc-lxlÎI Jl 4_jJL*JI d)b.SpJI JJ)j-a ^-La-ij âj-iÀTLl I 

.(Jjiaiï Jl fj La «j «LLsl^jj jj^IjJI 4_Lml i 




LED 



33 JS^ 



.JjJj-La ^LliLa .2 . 9V ÂjjLLsj .1 

.47MF ^Ui^ . a .4 .^La^.3 

.0.01MF L^ii^a.6 .iLaL^La s^sb .5 

.47Kf2 ^LajLLa .8 . IMF L^ï^a .7 

100MF ^Luo^ L^i^a .10 . 1KX? iSj-utla ^ajLla .9 
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.RFCe^.12 
14 

.470K& ^Ll* .16 
0.0 IMF u^.. 18 
.^i^a .20 



• ^jî jJU^j 10 4_ajLiL<a .11 
. -iljLâ J^J,' 220 ( àa^a a .13 

2SC945 jjw^ .15 
.680X^^^.17 

. Âju-uJ I j.iÀTLa ' i * . 1 9 

.(J-U^3 liJ^Lmî .21 



- 125- 



( 34 ) Jj>*tf! 



(^LuJI -ij^J ÂiLtisVL OjjuaJI jILmja (j^LiiJ j_i2ùjj,l ^àLtisl I JlC La 4jL>L-uJI fij^l jJI (j-nAj 




i aaÏ3 j (J-*^s J ^Llila .4 
.(J^^ta i— à-La .6 

2SC945 jji^ijjilj^ 2 

. }Lù , v"Ll2 )_ilû |_a .10 



2 J^ 



4-LaL^iaIba â ol S .12 



.^IjLa Jj^La IOO^Llc^ 



' a l==3 a 



14 



.^ajî jlj^— ■ 10 4_ajLiLa . 16 
.ajÎ ^Li=3 680 4_ajlJLa . 18 



.ajÏ jJL^= i 1 4_ajL<La .1 

.(j^iLjjà juZjjjs .3 

.JjJj-La ^LLLa .5 

.ciJ^à 9 ÂjjLLu .7 

■ Â.e.1 a. u .9 

. jljLa jj^xjLa 470 ^Lao^i i ah^=3 « 2 ^Jl£. . 1 1 
.JiljLa J)jJ=jLa 0.01 ^Ijaj^ <-fli*=n« .13 

. RFCcJjLa.15 

470^^^ .17 
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4JUjJ I j_JlL<5 ( ■ * .20 

.0.00 IMF, ^ o.22 



. ^Là 2 ^.19 
. .2 1 

.(J-Lia tiJ^L<jiï .23 
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(j^L 1 11 ^L-J i^all S^— jl-i ci (J l^iâ / (J C^5J ^1 J A O (J C^5J 


1 












2 












3 










jjJ! (jyi^. <■!)! =JL i ç-£jJùj {_yx-ûu 


4 










(^j! ^jJI (jyi^- Cil ftî^-lU J-i^J 


5 










LED ?J ,M1 ( j-il! ) dxUI ^UÎLÎI L) ^^ 


6 












7 










M .t^l î» I SU, lllj l ^.l ^J^'—' tl 1 >tj" 


8 










1 ^ , „tl i U , „lj . » 1 , tl i ,tj" 


9 












10 












11 












12 










<>itl V°itl ^1 1 -»-" . >il i ^ . h iU>l !• a l n ."il ^—i \ J i^j 


13 










i>%tl ^'1 ntl *l.ti.* ,,ili^ iniU.l;«ai n i «j "1 \ J i^j 


14 










V ^JîI^jjj £_u-u]! £j\ j jl jÎAVI SjLis.j jj^a 1 ^«i^^JI S^Lcil 2^-jl-5 (J-*-^J 

Segment 


15 
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^> 


























Segment 


.16 










7 ^jl^ii i u tl £j\ j jl /jÎAVI SJl^s.j ^j^a 3 ç<ià^J! S^Liis! 2_^jt-i (J-*-"J 

Segment 


.17 










Segment 


.18 










Segment 


.19 










Segment 


.20 










ikII Cj! j jl jt^VI Sjlj>-j ^j— a 8 ç<iS^_!! S*l_cisJ S^_j!j (J_i^5j 

7 Segment ^\ jJl 


.21 










Segment 


.22 










7 H - t| h i f- vTI •• f\ " tl •• 1 • 1 •• H 1 
/ ^jI^jjj i u II < !|J j l j la » ' sJls-j ^j-a U ç<v2_^JI a*Li^s] 4 ^- J '-5 (J-^J 

Segment 


.23 










7 <" » ' ' " tl l"tl N 1 ^ 1 al i l jl ^tAVI S. 1 S^.1 i>sl '1 \ J i^J 

Segment 


.24 










- 5 -^> J - a JH^ cri .> **' ' " J'-ri-"' i_JdL9- >,J O^ 1 '- 5 Lr^J 


.25 










^.j , >%tl i (J <\»~ JJ A tl li tj" Â^*l \ J 


.26 










t t î ** • »••»»• • 1 1 t * ti t ~ •* ^ i i 

Jj L-il a . / aj i i iy\ Il i J a • > JJ m/ull . 1 i Ij 1 \\ \ J i^j 


.27 










( ^jl)l_tîù^ £j3Jua CjJ-i-O JuJ^J ô^jlj {^L&j 


.28 










4_Ls^»tiiJI cjI^Lu_o Cjj-i-o juJ^j ô^jIj ^L&j 


.29 










. 4 j i njl-^LliLa jl jjl S^jIj iS^3 


.30 
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i u -»JI ^Lj-û-a (J-*-^J 


.31 












.32 










Ùdjj" ' "i> J LPj 4JL0I ^-ijja S^Jîlj jj-o (jj^alij ^J-i'j O 1 -^- 5 S^3 


.33 


. u jJUl 3jLaU«j i>i 3 >« bUiJ! ^ ujiïîl uauâ Uj> jî V UU1( 
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. j*sU»JI JLjjil &Ldj u jJUU jSUj i'i-b- ^Jl 












* 




























S-l * « 1 t 1 - - 1 * 1 * / 1 1 « * 1 1** 

— ' 1 1 ^L-i ( j_<j u-3 J / (J_l£3J ^1 i^rt J L£3 j_) ^al â 

4_) 0 La ■ \\ ô 


.1 














.2 














.3 














.4 












j^jl jlîl j ^1 jlîl ^jlc ^i^U J_ua jj ^Uâ 


.5 












LED *y±& ( jjJll ) j*\±A\ 


.6 














.7 












.. /• /ij ( U\ a 2 t-» , ( f l ^ M 1 1 ' 


.8 














.9 














10 














11 














12 














13 














14 
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iJb- 

* 


























Segment 


15 












Segment 


16 












Segment 


17 












Segment 


18 












Segment 


19 












7 ili i n 11 ol j jl (jt^VI 2 J-3~j (j-o 6 ç*\pl 2*l_iiil 2^jI j ^jj j»L-3 

Segment 


20 












7 ^jIj— ili i n 11 djl j jl (jt^VI 2 J-3~_J jj-a 7 f^pl 2*l_iiil 2^jI J (Jj-o ^jj j»L°3 

Segment 


21 












T ^jl^-tù i n 11 ol j jl (jt^VI 2 jL3~j jj-o 8 (ô^-ll 2*Ll^ t 2^jI j (Jj-o ^jj j»L^ 

Segment 


22 












7 ^jIj— ili i n 11 ol j jl (jt^VI 2 J-s~_j jj-a 9 ç«^-ll 2*l_iiil 2^jI j (_Jj-3 ^jj j»L-3 

Segment 


23 












T i n 11 djl j jl (jl^VI 2 J-s^J jj-a 0 ç*\pl 2*l_iiil 2^jI J (Jj-o ^jj j»L°3 

Segment 


24 












7 ^Slj ili i nll ol!s 1 (j 1 <iL^=lj jl (jt^VI 2 jl^>.j 2»! til 2j_jI j (J—uoj 

Segment 


25 












-^-tn- 0 j^ë j^""-" 1 ' 1 j^ 1 ^P 1 - 5 J-" 3 ^ f ^ 


26 














27 












jJ^Lsï d_J_t-CSj ^-"^ * J l^tlL) <7 1 .^t t 1 1 dj JLjJ *^-jl-i (J- 1 -^ j*tJâ 


28 
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2uj jili 2buutJI «j^Vl ûLûi>SJVl 
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34 


-^1^ j-aiû^i^^i^JI jLSjVl^j^ISj^il j^L^JI^^^jLuJI J«j jiuoj 
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■cvirflo ll LUjiiJIg .tvinl l pilnlll nnlnll fi ■■■■■■ g pli 



fi 

4_j_ujJl} 4_t^ajv 55 «j^yhftUttgijIiltfyi 
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(j-L_) j—iIùLJLI ^LsJLÎL L &j-sl J-S £_a^>o Cj_)L^3 (j ï Jl*j j_uj1!I (j^J 4.C j t - ^> a cliLvjJ (jyic L^jj-^jvï jJsl j_S ji-Là-13 â— 
4_a^i JlSJI <_j O-à^LjJ L-(J <— i'j-J-*- 4 <— ^jja^a tljLvjJL^j j_ujàJI tljLvjJ (JLiol Jl*j (j-^xJj t «GLu-sail 

.çliVI Ul^û jg-j-j^JI JUI j^jj .1 

. ù Jjl jJI 4- ^ .'J ^ » 1 1 <_ylc <-â Jjûl\ ÂJj^m! .2 

.j-Li£=3 (Ji=_ilùj <Luj^Ï!=xJVl jjl jJlÎI (jjjj p > j 1 » ' <aj .3 
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tiUjij I A j j g >i ' J4JJ-1 (^-II «Ljjj^lL^xJ V I ûj_jI J_!l ^ y -»o 4_LoL=3 Ù J *""""' ' '— '— T^j • 1 

. 4jv jl! (_i_i.ul_Lll ç«wa=->iil jLlL'^V 

j-j^LlC. (_^=l! <Laj}Lîl (j.=jL<J^?l jjJlSjj JljJlSlILÎ j-i^Jt-iîl 

& aj ',»\\ ^JJ^— ■" V li^J^O ÛJjljJI J_t-al_LC (j^> 4-J-<-ul_L<5J 4_iàL=3 (JllLvLl-U^O c£Îj3 t_<J><J .3 

. I j « » < t 

^— . , „\t ^, Il ' . 4_tàL^j 4jvLlxl^j tiJj3 (_ij>tj tljV^ta j| (JljLiLs (J-Li^a ^3 4-îLs. ^_ .4 

. 4_j_<_ul_L<a 4jvL-cua <-l!j3 '-r'- : ?^; ûjjI Jl!I ^_ juu^lc -S^>-J 4-îLs. ^_ .5 

. JjvjVl diL-uLSi 4_»_i_ u L(JL 1 <— )LàL.u.U jii-î (_>_->o ÂJLaL^alLa âj-il-S -i_^>-J ^-îl^ ^- -7 



4_i 
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ûLjjj&ftl û Lu Lui ÏLâj^ 




ÏUjlilISjull 
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j SjJldJI kLhxtt 12Uj}tfl û I («Ai 




^ 1 -i <~ • La La ^ lQ LaJLl I iLa.La.3eJ, I (Jjj^j .2 
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ûLjjj&ftl û Lu Lui ÏLâj^ 



f 



T 



T 



T 
î 
1 



-o o- 



t 



j i n'y. (J-4-C £j *~ l 4 j 4_jLà J->-ï Cj^_t-a jil JlJvÎ £_Lal_2j (_£.sLà3 ( jr J-C ûjJl^JI 4-JLn. 'â— .3 

tiJLÎjj 4 j i iiLa^l!! 4_£j>JI ( _ > ^3 Lt-a jJ I |Q-L2JI 4 La i I j-l-lûJI 4_jv.jJ (jylc (jyJLa-it-îl i La La se 1 I ç«-<-uJ -4 




( _^sLt-ajJI çftlSJLi 4_a j La -*- ? I (jj-^ 1 (_>^L><-Î' Jjj^a^Lîl J^jj_iji]I Ç-^> j* jJLi .5 

- 142- 




- 143- 



ûLjjj&ftl û Lu Lui ÏLâj^ 




.10 
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ûLjjj&ftl û Lu Lui ÏLâj^ 
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ÏUjlilISjull 
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T 



I j-jfc (JL«.=jI (jJj-ta (j-c tiljljjùa j lL) i àj çtujâ 4_jj^Ili=xJVl jJsl jjJI £-jla (jyic (-_<jjJl1!I (j-a ^.L^IuVI Jlju 

.til! ju 4_^L>J1 <jl_>JI Iâ_ 4_<a}L*JI .j^. tv.lt 4 <i ^ 1, 1 4_JbLjâ ^Jlc 





































1 












.2 










j u-àJI 4_a^jJ ^JLc ^JLaaJI i La La se 1 1 ç«-<-uj 


.3 










2 «jj i »j t,l , t->j L-.-».tl, If .-^\\l tl . t->j^ tl » . 


.4 












.5 












.6 












.7 












.8 












.9 










1 3»^lj ^ ' . . ""V. 2 1 «JJ^"*-"- • Ml • t-«stl 1 , 1^^— 1^*1 


.10 










2 .w^-.^Nl . Ustl J ^t 


.11 










2 jjl jJI La^L-u ^ Jl^jIjI 


.12 


^ » # » » » 
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Ait» A_t( * A 1 i 4,1 Tt I 1 â i /i.YC) ,_*î_îi L^aAjLtl i*J 1 fcl /jt | tu» j * fk , 1 »/;.** 
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j_UjàJI 4jvjJ (jyic (jr L«JtJI . t-> U. ^ t 1 ^jjj.) ^Uâ 


.3 












Ajà^j-uj\\ < La j La->J 1 (jyic Jj-t-iS^lJI ilajj-ijJI ^jis^j ^Lj2 


.4 














.5 












j^mi (jis^o (j^Li-ji <jv^iîi j-^^j ^l^ 


.6 














.7 














.8 














.9 














10 












2 ,\j^-,^,Nl . Ustl J — 1. 


11 
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j22j(^-UUJt^ >^û^i^^i^JI jLâjVl^j^ISj^il ^L^JI^'À^JIJ^j jiuoj 
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